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Antioxidative Activity and Nitrite Scavenging Ability
of Methanol Extract from Ricinus communis

Jeong Il Kang, Jin A Lim™

Department of Physical Therapy, College of Complementary and Alternative Medicine, Jeonju University,
1. Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University

Efficacy of antioxidative activity and nitrite scavenging ability of methanol extract from Ricinus communis. was
investigated. Electron-donating ability of extract at RCso was 114.02 ug/mL. After addition of 0.46 mg/mL extract,
autoxidation of pyrogallol decreased to 32.99% by superoxide dismutase-like activity. In antioxidative activity of extract
against linoleic acid during incubation times of 24, 48, 96 hours at 40°C, lipid peroxidation values significantly
decreased by 85.50%, 87.77%, 90.95% with addition of 0.2 mg/mL, respectively. Total phenclic content was determined
as gallic acid equivalents (GAE) and values revealed 83.98 + 5.66 GAE ug/mg of extract. Nitrite scavenging ability
showed the most remarkable effect at pH 1.2, decreasing to 47.24% by addition of 0.2 mg/mL. These results suggest

that methanol extract from Ricinus communis. can be used as bioactive and functional material.
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B EHIgAIEE  a-tocopherol, BHT, BHA, PG, TBHQ,
ascorbic acidS0] YTA UM, 1 F gHIdt FH7t Hold
BHTS} BHA® Holl4 B E4o] &g, dle 1L A8
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IREA 22 g0l T ke FHAR 7KV IeH dx8
o HojZlch 7Er)E 5-8E Alolojn] ZAZE 7-8dolth of
F7elel ), d 9 ExjolA Al 7152 ZYUBOL UHES
Z ALEEC olFkE] 92 HEA gholA] 2o Eaicirt A&
I 24 I8 W ZUESFE BER, o4, Zols, T
S0 ARZ polnf FA B AL VIO 5 :
Hyl, ABE, 4 A8Y, dal, 2o AskEE Bds 2F0)
AR I, AE, gz =
A BE, £5, 18y S ABYC?. olFEzElE JklA 6t
HE AR AR 1 BAR9 54 EZQ lectind} ricin
oF z uElA .

ol iElol tigh (i EARFol SRR E4 (ricin)oll thh
AT} @) olR MY, Zejels olgidt =4 AAd
st ATE 71EE sl FHol AAR o miEl BAke] vl
g AE3 sPI9E dTE A8 I Any. £3, olFEe)
#2219 free radical 27187} X FE S0l thet ¥ HuwT
QoL, wesel Syl tidt AAM AT obxl mlulE 4
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0,a’-Diphenyl-B-picrylhydrazyl (DPPH), pyrogallol, linoleic
acid, ammonium thiocyanate, sodium nitrite, sulfanilic acid, a
-naphthylamine, sodium carbonate T2 gallic acid= Sigma
(USA)ollA] FRIBIICH, 7]E} Aok BAE S5 o9l Al
2 ARSI

2. A|R9] ZA

2 48 MEQ oFEiEls S =4 24 Azl
AFsIA AIB3ISCE 8218 OFF7IE] U blender (Aldrich,
USA)E E4i5lo] IS Z 33) ke 2251001, 22A2 o3}
A}l (Whatman No. 2 England)E AFE3510] ol 35191 2, rotary

vacuum evaporator (EYELA, Japan)Z ZUs5E3st &, T1E &

3. AAEA s &3

HAAEA & (electron donating ability)S Blosis g9y o)
¢t DPPH free radical £27HOE ZHEQCE &, A|RE HE
20 =] $8]6}1 HERSS] =01 03 mM DPPH S8 X7}
glol ARol4) 30827} WAl 8 £ 517 nmollA HFBEE EHs}
Aot AARBGEE ARE HUIBHK &2 txTEY 535S
50% Zal7ledl HQs A1ES 4 RCs (50% reduction
concentration) 2 5l LIERARICEH
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4, Superoxide dismutase (SOD) FAIEHY &F

Marklund®} Marklund9] 21i%%0 wl zb =5y A8
0.2 mL)yoll tris-HCl buffer (50 mM trisfhydroxymethyljamino
methane containing 10 mM EDTA, pH 85, 3 mL)$} 7.2 mM
pyrogallol (0.2 mL)S 715} 25CollA] 1087} wixlsl e, 1
N HCl (1 mL)E Y& FAA F 420 nmofX] EBLE &
HolRirt sOD FAREE 2 100-[A1 587 88X /FE7H
9 F8k) x 10|22 LERIRA

5. X1& 45l &8 (Ferric thiocyanate; FTC method)
A2 IR¥SH= Kikuzaki®} Nakatani?™9] ghiol wlgh &%)
HACh &, AR @ ng)< ol&hE (4 mL)S E§51L oo
=01 2.52% linoleic acid (4.1 mL)@} 0.05 M phosphate buffer
(pH 7.0, 8 mL), 55 (3.9 mL)E 75l 40ToA &2
FAAIZAEE 24A17F BiQE &, o] 913 (01 mL)E F ol 75%
olE+S (9.7 mL)3} 30% ammonium thiocyanate (0.1 mL)S
TSHIL 3.5% HCloll =¢1 0.02 M ferrous chloride (0.1 mL)&
g, AeolA 387 834171 & 500 nmoilA] EBTE
I5IAEE HET = AU ESFFE 715K £F81eH,
T EETIt AR E VEM mi7EX] 24X A E 5F

ot
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[oh
Ol
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Mo ptooX
Hi

% 582 Folin-Ciocalteu™9) gho) 93] ZHEACL
U2 X7 (20 yl), EF 4 (1.58 mL) I&]11 Folin-Ciocalteu
reagent (100 pL) E2¢Hsld TEATE 2] FHSHol 300 4Lo] 20%
sodium carbonate sotutiong B7}sln zF Syt I8

S, A20lA 2417180t viRket & 765 nmollA] EBEE E£H5)
R HETE AR E/$E Jold 5801911 2EEE

ob

FER2  gallic acid

=2

£ gallic acdE ARESIck & HE
equivalents (GAE, ug)/A1&E 1 mg=Z LIERN

3R

O} A E(nitrite scavenging ability)2 Kato £23¢] &t
HoE ZFHsIACE £, 1 mM NaNOEH(2 mL)oj] Al (1 mL)E
7¥5HZ 0.1 N HCl (pH 1.2), 02 M G4t &M (pH 3.0, 6.0)2.
Z 247 pH 1.2, 3.0, 60 2 BES o} kS840 RIS 10
mLZ 3I9IE) o] AL 37T 1417} HHSAI7) L 2F Bigal(l
mL)E F3ld 2% RAMBNQ2 mL)T} 30% RAIRNUOZ S6|%
Griess reagent (1% sulfanilic acid: 1% naphthylamine = 1:1, 0.4
mL)E 7|6t the EE6I d20lA 1587 WAlSH &, 520 nmoi|
A FEEE FEoIrh T AR tidl SF/4E 78l &
oo, okl AASE 100[RIEEVFe] &3 /%H
7}0] FBE) x 100|022 LERAICH

8. EAAE)
EARNEIE 229 A5 thel Student’s t-testE AFZE mean
t S.DE AR O, pvalueE T3l R4S AEFICH
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1. @xEAE

sl 2129 FHIE Aol BAME B ATt Y
DPPHE 0183l Feleitld 4A5e 8% 2o 22", 42
)™, WY, 54, 718, 859, won®, & ol E3l s
Ao Z FAFJC olFteE] HEE FFEE9] DPPH free radical
AAES ARE HVIBIA 22 R ST E 50% EAlT
=0 Q3 A (RCs: 50% reduction concentration) 0 F S7& 3}
A3 11402 pg/mLE LIERQTHFig. 1). H2279) £719 §2
FZE0| roni= 22t 587 pg/mL, 4339 pg/mLZ SHHALY,
EEEE A8 p-carotene} BHAQ] RCs= 242} 18.02 g
/mL, 1848 ug/mL (data not shown)Z UER}, 01F712] HEE
ZE2 HInd 243 AN 5E Hole ASE AFFUCE

12
Y ~ -0.0049x + L0453
RCg = 114.02 pg/mL
1.0

0.D. (517nm)

0 2'0 40 60 Blll 12'0 1:0 l;ﬂ 1;0
Concentration (pg/mL)

Fig. 1. Electron donating ability of methanol extract from Ricinus

communis. The values represent the mean * standard deviations for triplicate

experiments.

2. Superoxide dismutase(SOD) FAFE

BRI5} EAF LI superoxide dismutase(SOD)= Al
Toll EE A AraF(superoxide)S TRITGFAE HE]T
E H2E E0igkes E40lch SODo 93] A48 Folikag
H;O;= peroxidasel} catalaseol] 9)3Kd T8¢t EEAIS) 4t
AHg Moy, olggl SODE 30 KDa 0]49] BARZES 7}
Tzl 222 Aol A E55A Bl AE wiEE, 2
3} pHoll EQFEsIct wigii] SODSE FAkSH &dg 7IAHA
SODY HHE BoE 4 U SOD fAk 28 #He 9
7b geks] BT U

O HEE REEY superoxide (Oz) ABIAHZIEE
ohdy) A3l superoxideSt HFSTl ZHEAES LEWE
pyrogallol AFSAIZHIZ S £73la] SOD FARY g ZHoIIC
0. olF7IE) HEHE FEEES 046 ng/mLE HIIHE W 3299%
9 SOD FAEHE UERICHFig. 2).

HL (2 X

ga

3. AAIRIE &F

ARt ERghe XES gieldol g8l AW RRE
SaQRb SR OBA Al ARl BIgK0] e B2) 8
tjZo] g4Ect AR Aslol gl 434% hydroperoxider} &
o) 73} Ho] F£Ed A3l Zalxlo] THENIAIE alkoxy radicals

o
pa)

)
c

1ot

(RO +), peroxyl radicals (ROO -), hydroxyl radical (OH -)
malondialdehydel} 4-hydroxynonenal&2 7HHACE thilzl
DNA9Y ¢£412 9o 2yt opjg} w3lel ¢F uhilo] Q91
o7E B

olFE7E] HEE FEEY NHIIEe BEd giig &
IWE AESP] 9819 linoleic acidoll ZE2S HUI5H 40To]
A 96A17HEST NAIKIBEES EFE (500 nm)Z FFoIlr
I AT, YETE 24, 48, 96417 & 0.779, 0.903, 14428 &FT
7F EHERI 02 ng/mle] FEEES HUGIHNE wole 242
0.113, 0.110, 0.1302 F3%7 Ve izl visl £&& E7}
F0] XA ISR 7} 242 85.50%, 87.77%, 90.95%F S
Al ZAEIACkFig. 3). HAENE oFTE] HEE FEE2 1
HE o7 XHIEE dAske ALE HEEICH
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Fig. 2. SOD-like acitivity of (a) methanol extract from Ricinus
communis and (b) ascorbic acid. The values repesent the mean * standard
deviations for triplicate experiments.

m—control
=1 sample
. a-tocopherol

OD (500 nm)

e 24 48 72 96 120

Incubation time (hour)
Fig. 3. Lipid peroxidation in linoleic acid substrate containing
methanol extract from Ricinus communis during storage at 40C. The
value represent the mean * standard deviations for triplicate experiments.
Significantly different from the control values(*p<0.05).
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oiFE]l Hitg £E89 &

phenole 71 2] gHaElo] 418l 288 7IAs RA2E
g A Aok Hayes =2 chlorogenic acid9} caffeic acidE
o] S &2 sl EHE VERTIL IoH, LeeSY2
HEsgtEo] %2 g4

7 HElg 2229 & HEEUS gallic acdg ZEEEE A}
235l0] EEFRJA D gallic acid equivalents(GAE, pg)/AIE mg=
LERAQICE Gallic acide 5% SEXOZ |94 U= ODH
9 £712 VBRI L, gallic acid®) FFEHHE EHE AJE 1
mgl) & ¥Eehle E£E3 A1) 83.98 + 566 ug GAER £7
= ACkFig. 4).

=00008x-00087
R*=0996
03 b

02

OD (765nm)

0.

=

[ 0.0611+0.0045

l 83.98 £5.66 ta/nt

00
0 100 200 300 400 500

Gallic acid concentration (zg/nf)

Fig. 4. Total phenol content of methanol extract from Ricinus
communis. The values represent the mean * standard deviations for triplicate
experiments,

Aol o}F kel HEteg 2EE 0.2 ng/mLE
2z} pH 1.2, 3.0 2|1 6022 ZFE3IH
olEitdel g 2AHEE FHSIUCE oI5 pH EHE AN
Qo419 pH WE1E B350, 2 pH £7 (pH 1.2, pH 30,
pH 6.0)3100A oA AAE2 Y7} 47.24%, 44.38%, 22.45%
Z UEh} pH YEHQ! olE it £A5E EXrHFg. 5). 019
FAS ATE ZHE phenold 3EEY EEE dH 8EE £
Asled obEd 2HEE 8 A3 pH 12004 71& =A L
Ebgtom, olol 813 pH 6.0004= 10% HEE R 44ls
QFrhe Ba7t Qok?. ofgdt Je ASH B0l "rigo] wh
A A HEAZ o|8HIL YU, AE Fol EMSlE amineF
o} ¥1S5led WAEZE nitrosoamine A4dleH o] BE 2
pH7I W2 Z7olA g dolue AR ¢34 Atk UE
23] (nirtosation)ol] YEHE FE nitrite= nitrous acid (HNOy)
2 843517 Y81A AHd3lE] 2 HNO»= H,NO,' @2 proton
slelo) MEIF O R amideSt ¥HSSIS] nirosamideZ & SITt.
4+ SHacidification) THg  whEo] UEESHISE F

| A9 (acidic stomach)old] YRS, o}FE7iE] HE
2 FEEQ oIE £ASE FE¢ A, FA] AAY AW
pH Z7 3 1158t pH 1.2014] 718 2428 A% £FFUTH
oSt ATE Hot o] HEHE FEE2 YA WAL

le]
(1263
oo
Al
im
il
1o oo

AAREES E3) nitrosoamine AHE HA

Nitrite scavenging ability (%)

12 ) 60

pH
Fig. 5. Nitrite scavenging ability of methano! extract from Ricinus
communis. The values represent the mean * standard deviations for triplicate
experiments.

4 &
B A= o] HEE £ g et
AEsY] SloiA 813 Gt ok AAsE FF6IT
71 A3, olFke] HEE 2EE9] FAENS (RCx)S 114.02
ug/mLE VERGT SOD FAIEHEE FEE (046 mg/mL)E H
71519S w 32.99% % WEAFASH, linoleic acidol] it Tt
e REE (02 ng/mL)S Friskd ADIRIBIES ZE¢
A3 BQAIZE 24, 48, 96417 BT & Z+Z 8550%, 87.77%,
90.95% ZAES B2YoZH adEel s aiE LERARL
t}. & BlE3IS gallic acid equivalents (GAE)E SEHAIL
83.98 + 566 GAE pg/mg sample @ 2 ZRAIE|QICE. oA AA
L2 ol HEE 22E (0.2 ng/mL)S H7I6IS W pH

LABlgith 0149 ANZE o] HEE FEES 240 &
A3k &3k} obEAl SABE UEMICEN J1sd AE
4 A& H7EER AE7Hs diElet AlREr
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